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Japanese Unexamined Patent Publication 
No. JP62-270178 (1987-270178) 

1. Title of the invention: 

A golf ball and a production method thereof 

2. Claims of the invention 

(1) A golf ball having a two-layered structure comprising 
a solid core and a cover surrounding the solid core, 

wherein concave portions are uniformly formed on the 
outer surface of the solid core. 

(2) A method for producing the golf ball of claim 1, 
wherein the cover is provided by engaging a cover material in 
the concave portions of the solid core. 

(3) A method for producing a golf ball comprising: 

a first step of uniformly forming concave portions on 
the outer surface of the solid core in advance, and 

a second step of placing the solid core in a mold and 
implanting a cover material around the solid core to form a 
cover. 

( 4 ) A method for producing the golf ball according to claim 

3. wherein some of the cover material is placed in the concave 
portions of the solid core at the time of forming the concave 
portions . 

3. Detailed explanation of the invention 
[Object of the invention] 
(Industrial applicability) 

The present invention relates to a so-called two-piece 
golf ball, and a production method thereof. 
(Background art) 

In recent years, attributable to remarkable progress in 
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the synthetic rubber technology, two-piece golf balls having 
a two-layered structure, for example, those disclosed in 
Japanese Examined Patent Publication No. S55-19615, etc., in 
which the core as a whole is made of solid rubber and the surface 
of the core is covered with a cover made of a widely-used rubber 
composition such as balata, have been developed, put into 
practical use and became a part of the mainstream. Such 
two-piece golf balls are taking the place of so-called wound 
golf balls that comprise a core portion composed of a liquid 
core formed by packing a liquid having a high specific gravity 
in the central portion of the ball or a solid core formed by 
stuffing a solid in the central portion of the ball, and rubber 
threads wound tightly around the liquid or solid core while 
applying tension. 

As is clear from the above-mentioned publication, the 
core, i.e., a so-called solid core, of such a two-piece golf 
ball has constituent components, for example, polybutadiene 
graft polymerized with an unsaturated carboxylic acid, metal 
ions, etc. Great expectations are placed on a golf ball having 
such structure that it would achieve excellent hitting sound 
and feel, remarkable durability, and sufficient traction. 

However, a golf ball having such a conventional structure 
is hard overall and has a smooth interface between the solid 
core and the cover. 

(Problems to be solved by the invention) 

This results not only in a hard hitting feel, less spin 
compared to a wound golf ball, and poor contact between the solid 
core and the cover, but also energy being not fully transferred 
to the solid core due to a loss in stress dispersion generated 
at the interface against the impact when the ball is hit. This 
energy loss reduces ball bounce resilience, and adversely 
affects the carry distance of the ball. 

The present invention was accomplished considering the 
above problems. An object of the invention is to provide a golf 
ball to which spin is easily applied and whose ball bounce 
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resilience is improved, and a method for producing such a golf 
ball. 

[Effects of the invention] 
(Means for solving the problems) 

To solve the above problems, a golf ball of the present 
invention has a two-layered structure comprising a solid core 
and a cover surrounding the solid core, wherein concave portions 
are regularly formed on the outer surface of the solid core, 
and some of the cover material is placed in and engaged with 
the concave portions of the solid core at the time the solid 
core is covered with the cover. 
(Working effects) 

In other words, since the present invention has the 
above-described structure, i.e., concave portions are 
regularly formed on the outer surface of the solid core and some 
of the cover material is placed in and engaged with the concave 
portions of the solid core at the time the solid core is covered 
with the cover, the cover and the solid core make tighter contact, 
and, because of the indentations on the outer surface of the 
solid core, elasticity and adhesiveness at the interface 
between the solid core and the cover are enhanced. This makes 
it possible to obtain a soft feel when hit and easily apply spin 
to the ball. Furthermore, because stress against the impact 
applied to the ball when hit is fully transferred to the solid 
core, energy loss is reduced and the carry distance is improved. 
(Example) 

Hereunder, the present invention is explained in detail 
with reference to drawings. 

In Fig, 1, numerical symbol 1 indicates a golf ball (a 
so-called two-piece golf ball) of the present invention 
produced by the production steps described below . The golf ball 
1 has a two-layered structure comprising a cover 2 made of a 
typically-used rubber composition, such as balata rubber, and 
a solid core 3 made of, for example, a composition comprising 
polybutadiene graft polymerized with an unsaturated carboxylic 
acid and metal ions as disclosed in the above mentioned 
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publication (Japanese Examined Patent Publication No. 
S55-19615) . On the outer surface of the solid core 3, as shown 
in Fig. 2, a plurality of concave portions (grooves) 4 are 
regularly and centrosymmetrically formed having 0 as the center 
thereof, and a portion 2a of the cover 2 is wedged into and 
attached to a concave portion 4 . 

In other words, to produce the golf ball 1, as shown in 
Fig. 3, a solid core 3 that has been prepared in advance is placed 
in a spherical cavity 12 in a suitable mold 11 and then the mold 
is tightly closed. On the outer surface of the solid core 3, 
a plurality of band-like concave portions 4 are regularly formed 
at the same time the solid core 3 is formed or after formation 
thereof. Under this condition, a cover material 13 formed of 
balata or the like typically-used rubber composition is placed 
between the inner surface of the spherical cavity 12 of the mold 
11 and the outer surface of the solid core 3 by a conventional 
injection molding method, and, at the same time, the cover 
material 13 is flowed into each concave portion 4 of the solid 
core 3. The cover material 13 is then cured under suitable 
molding conditions. Therefore, a portion 2a of the cover 2 
is attached to a concave portion 4 of the solid core 3 to obtain 
concavo-convex fitting therebetween. This increases the 
contact area between the solid core 3 and the cover at the 
interface to achieve tighter contact between the solid core and 
the cover, enhances elasticity against impact when hit, and 
improves traction, making it easier to apply spin to the ball. 
Furthermore, because stress against the impact applied when the 
ball is hit is fully transferred to the solid core 3, energy 
loss can be reduced and the carry distance can be enhanced. 

Note that in the above-described Example, concave 
portions that are regularly formed on the outer surface of the 
solid core are band-like grooves; however, the shape of the 
concave portions is not limited to this and, for example, blind 
holes having hemispherical, semielliptical, cylindrical, 
prismatic or like cross-sectional profiles can also achieve the 
effect of the present invention, and various modifications may 
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be made as long as they do not depart from the scope of the 
invention. 

[Effects of the invention] 

As explained above , the present invention can achieve 
tighter contact between the solid core and the cover by 
regularly forming concave portions on the outer surface of the 
solid core and placing some portion of the cover material in 
the concave portions of the solid core at the same time the solid 
core is covered with the cover in such a manner that the solid 
core and the cover are interlocked with each other by 
concavo-convex fitting. Furthermore, because the outer 
surface of the solid core has indentations, resilience and 
adhesiveness at the . interface between the solid core and the 
cover can be improved. This makes it possible to obtain a soft 
feel when hit and easily apply spin to the ball. Furthermore, 
because stress against the impact applied to the ball when hit 
can be fully transferred to the solid core, energy loss can be 
reduced and the carry distance can be enhanced. The present 
invention provides a golf ball achieving these excellent 
effects and a method for producing such a golf ball. 

4 . Brief explanation of drawings 

Fig. 1 is a front view showing a cross section of the main 
parts of a golf ball of the invention. 

Fig. 2 is a front view of the solid core of the golf ball. 

Fig. 3 is a cross-sectional view schematically showing the 
production procedure of the golf ball. 

Explanation of numerical symbols 

1 Golf ball 

2 Cover material 

2a Some of the cover material 

3 Solid core material 

4 Concave portion (groove) 
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11 Mold 

12 Spherical cavity 

13 Cover material 



4 Concave portion 
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